1. Introduction Let P(q) denote the class of all functions F which are regular in the ring A(q ,1 ) (A(r,R) = { z e C : 0 <r < |z| < R} J and satisfy the conditions Re F(z)>0 for ze A(q,1) and for every contour L which separate the components of the boundary of A(q,1) we have (1) f?Mdz = 2jri.
L
Let P denote the class of all functions f which are regular in the unit disc D={z : lzl<l) and satisfy the conditions f(0) = 1, Re f (z) > 0 for z€lD.
For a given function F belonging to P(q) and having a Laurent series expansion + 0O (2) F(z) = J^ amz m m=-oo we change the coefficients a" onto a_ and we construct a new ^ mm function F by the following Laurent series expansion +oo (3) F(z) = S." --
m=-oo -421
In general, the new function F does not belong to the class P(q) but it may have a positive real part in some smaller ring A(r,R) contained in the ring A(q,1). The numbers r, R depend on the function F and on the differences between the new and old coefficients.
In (4) ju{-jr) = lim fi(t) = 0= 2jr.
JT
JT Z e A(q,1)
z e A(q,1 ).
He also found some estimations for the real part of functions in the class P(q). Lemma 2.
For FeP(q) and |zl « r, q<r<1 we have
where
By the structural formula (5) we can obtain an estimation for the coefficients in the class P(q). Lemma 3.
Let a function F of the form (1) belong to the class P(q). Then we have 
Main results
Now 1st (n^) be a given finite or infinite sequence of the integer numbers such that n,, 4 0 and n_ 4 for m 4 p.
K (a p
Let (b_ ) be a corresponding sequence of complex numbers, k If (n^) is infinite then we suppose in addition that a series 2b,, z^ is absolutely convergent in the given ring A(q,l). k k For every function F of the form (1) and belonging to P(q) we define a function F given by (2) For a fixed function Pe P(q), for given sequence (n,J and (b_ ) we put k n k r., = r^F,^),^ )),
and that A(r 1 ,R 1 ) is the biggest ring in which the condition (13) is satisfied and which is contained in A(q,1). Definition 2.
For a fixed function Pe P(qj, for a given sequence (n k ) and 9^.0 we put -425 - -427 -
For fixed (nk), (bn ) let x^, y3 be k respectively the smallest and the greatest, lying in<(q,1> roots of the equation
For fixed (nk) and p> 0 let x^, y4 be respectively the smallest and the greatest, lying in<q,1>, roots of the equation (18) r4((nk),p)^x4<-y4<R4((nk),9).
The proofs of theorems
To prove Theorems 1-4, that is to prove the inequalities (15), (16), (17) and (18) it is sufficient to show that Re F(z)>0
for z e A(xk,yk), k= 1,2,3,4 when the corresponding assumptions are satisfied. If the assumptions of Theorem 1 are satisfied, then by (3), (12), (7) and (7') we have Re F(z) = Re F(z) + Re V a" b" z°k ^ L1(IzI). (14) has only one root. The proof of Theorem 1 is completed.
If the assumptions of Theorem 2 are satisfied, then by (3), (12), (7) and (7') we have Re F(z) >L2 (| zl ) and the proof of Theorem 2 is the same as Theorem 1.
If the assumptions of Theorem 3 are satisfied, then by (3), (12), (7), (7') and Lemma 3 we have Re F(z) > L3(Izl ), z € A(q,1). Now the proof is analogous to the proof of Theorem 1.
If the assumptions of Theorem 4 are satisfied then by (3), (12), (7), (7') and Lemma 3 we have Re F(z) Si L4(l zl ) , z £ A(q,1 ).
The proof is now analogous to the proof of Theorem 1. Remark 4.
The results of Theorems 1-4 are best possible in such a sense that there exist a function FeP(q) and a sequence (b_ ) sueh that Re P(z) is positive in the ring k A(xk,yk) and is not positive in any bigger ring. The extremal function P is given by (5) where /j^ is so called one point mass function and (b ) is a special sequence with value +p. This k ~7 same function P is also extremal in Lemmas 2 and 3» -429 -Remark 5 . If in Theorem 1 we put that (nk) is a finite sequence having only one term n.. and we take b = i n1 i fl = e -1, then we obtain the known result of Kasjaniuk and Tkacuk [2] .
If in Theorems 1-4 we take q --0 + , then we obtain the results of J. Stankiewicz [3] .
Remark 6 .
In a simple way we can generalized the result of this paper. Namely, let Pa(q) denote the subclass of the class P(q) of the functions P such that Re F(z)>o< for z £ A(q,1). To determine the biggest ring A(r,R) such that for FeP^q) and for given sequences (nk), (^n^) we have Re F(z)>y3 for zeA(r,K). These will be some generalizations of the results of Jakubowski and Kaminski [l] ,
